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0 The present .nvennon relates to a distributed oo.eci-oac^ -r,m« 

so... .nto client ano server components isee Figure ?\ Ea^ tTT ^ '" Wn ' Ch Sha ' ab,e ob ' ects *° 

server ob,ect component. By copymg client object .-ornoVn-n Tl T" * fe ' er8nCe t0 ,he ««oc,««J 

to me .levant server-ob.ect component. Th, ^ des b Tnl^ ' h6Se US6fS 00Mm access 
system ea,bre ,s ^escr.b^d ,n the context of a distnbuted conlerenc.ng 
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The present invention relates to a d.st„bu«ed computer system and relates part.cuiariy but no, 
exclusively, to a multimedia distr.buted cbiect-cased conference system. 

The object-based approach to system development -s becoming weii-estabi.shed. The basic .dea is to 
program the system ,n terms of software obiects. each having „ s own data ana methods for operating on 
5 the oata. Objects mtercommun.cate by means of messages. An advantage ,n encapsulate data and 
metnods ,n tms way ,s that the resu.tmg system , s re-a.iveiy easy to ma.ma.n and deve.op. An example ,s 
NewWave Man (produced and sold by Hewlett-Packard, wh.ch , s an object-based electrons mail applica- 
dons program ,n which messages anc message components, such as text, distribution lists, etc. are treated 
as oDiects. 

> An object can be regarded as a discrete entity wn.ch can .nd.v.dually be moved, copied, destroyed etc 
i-« iT^t'T, y f S ° me da,a St ° red ° n d ' SC ° r ° me ' med ' um " obiect management software w.snes to 
I J oh \2 I , T I ; h"! ° f m ° re Pf0CeSSeS be ,n,, ' 3,e0 wh ' ch the « part of in t «,a..za„on. „ 

T* e l ' " " ' ' tS da,a ^ n ° Pr0Ce£ " S £SS0C,ated w,,h " 15 »'« <° °* "mact.ve" If an 
ocject has one or more processes assocated w.tn „ and „ ,iefined by the state of that process or 
i processes and data then it is said to be "active". process or 

A distributed object based system , s one .n wh.ch c everal „ crkstatlQns are interconnected 0VQr 
network and messages between objects of the system can be sent over the network. Objects themseles 
may also be transm.ss.ble over the network. A network ,n ay comp„se several .nterconnected inteSen 
workstations or a centra, computer connected to severa. terminals .workstations, or several interconnected 

ZZ 2 ? T .: n,e, " aen, W ° rkSta,i0nS • : ° nneCted 10 * 3Ch °' a of *ese "c™Tet 

The.erm workstation «s mtended to be applicable t 0 an c -f the^e possibilities 

nJs\n TT te i 1 ° b,eCt SyS,6m th6re 3re bene " tS ,n splltt '^ shar ^'e semantic and presentation 

parts so as to enable more than one user to access the semantic part of a shared ob,ect For example ,n 

: s c r:; conferenc,ng sys,em a wh,teboard ° b,ect ^ *™ a ™* ^ ^ ^ 

the state of the object and a presentation par, for de.m.ng the appearance of the object to be displayed to a 
user and for enabling, the user ,o make .nput. Several users may have access to a presentation part for 
v,ew,ng he wh„eboard object so that they can each mane contributions ,n a manner sim.lar to a group of 
people clustered around a real whiteboard. 

The workstations may be arranged .n a client-server arrangement w„h semantic object parts stored on 

IVrTrTTT T Presema, ' 0n parts £tor * d °" client machines. Alternately, semant.c object 

parts may be distr.buted around user machines on a network of intelligent workstations 

Accoramg to the present mvent.on we provide an object based d.stnbuted computer system comprising 
a network o workstations and means for transm.tting objects between workstations charactered by objects 

a^V,** St0rin9 ' a,a ^ 3 SeC ° Rd ° b,9Ct tyPS *» preSentl " Q <«» » a user wherein 

objects of the second type reference an assocated object of the first type to enable a plurality of users of 

T:i Z S < tQ 'I" 53 d3ta °' ° b,eCt °' !,rSt tVpe ' C ° mpnS '^ means transmitting an object of 
tvL Tor Z » D * TT en WOrkS,a,,ons thereby » crea,e 3 ^^rence to the associated object of the f.rst 
t/pe for each workstation receiving an obiect of the second type 

oJc^nT.l "TT Pr0V ' deS an , e " ec,ive 01 ^ ««•'« to have access to a semantic 

acTvuy PUrP ° S9 ° autoncm0uS M <3 °' 1" <"* purpose of participating ,n a ,o.n, 

in the embodiment to be described, the system corr.pr.ses means for copy.no. an object of the spcond 
ype between workstations. In that embod,ment transmitted ob.ects of the second type include an ,den,°fie' 
for the associated object of the first type. 'uenuner 

The system according to the present invention may be m the form of a conferencing system compns.ng 
means enabling users of the workstations to partiapate .n a meet.ng over the network where.n objects of 
me f. st type store meeting data and objects of the second type are for presenting meeting data The 

o 2 of T-TT 3 T ,h ° d ° f C ° nVen,ng 3 meet ' n9 US ' nQ SUCh 3 SyStem ^nsmitting an 

Tr Jl the f aeC ° nd K typ t be,ween w °^ta..ons '^reby to create a reference to the assocated object of 
the first type for each workstation receiving an object of the second type 

of ^n, b o e,,eVed ' hal °° 0r commun,ca,,ons 3 major cause of the poor performance of distr.bu.ed teams 
of people work.ng on a g.ven project. The present ,nven„on aovantageously provides an .mproved 
conference system for facilitating distributed meetings. ' -mproveo 

r *JjrT, C T emb0d,men, °' ,he present ' nventl <= n "ow be described, by way of example, w.th 
reference to the accompanying drawings m which- 

Figure i .s a diagram of a distributed system according !o the present invention- 
Figure 2 shows the major components of a server ana workstation of the system: 
Figure 3 snows a voice and data network structure: 
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windows. 

A possible video network .s shown m Figure 5 The video network is based on a central video switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHF earners 
ana transmitted over standard analogue cabling 56. The video switcn 5-» >s a conventional cabte television 
switch. Several sucn switches can oe cascaced in a bar arrangement for large systems. 

For long distance video communications, a device 58 for comcessing and decompressing vtoeo 
signals fa "cocec") may be used and the signals are transmitted using ISDN telephone lines. 

The architecture of ;he object-based system 10 will now be aesenbed. 

With reference to Figure 6. the structure of one user's portion of the system is represented. The 
functions of the objects are as follows: 

a Venue object (V) ,s an electronic meeting oiace allowing control over media channels and providing a 
location for storing shared objects. A user may have several Venue objects: 

a Phone Boom object (PB) controls the creation of Venue objects and oversees the setting uo 
maintenance ana closing down of conferences. The P8 comprises a processor for handling incoming and 
outgoing calls: 

a Connection Manager object (CM» controls driver components «0- ... D„) which handle media 
connections for the system 10: 

a Directory object (0) which provides a list of potential meeting participants. 

Object X represents another system obiect for performing a specific meetmg-reiated function, eg a 
whiteboard function. 

Figure 6 -s a conceotual representation of the system 10 and the arrows represent inter -obiect 
communication, in the embodiment being described, the system comprises client workstations C and 
servers S ana most of the objects referred to »n Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 

The server objects handle the centralized and distribution - oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client object, 
and so on. 

In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interlace runs cn MS-DOS NewWave client workstations 

The client workstations are each running an object-based system of the type described m European 
Patent Application No.339220A. the description of which .s incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
* Elects. can be copied. During a copy operation, the container of the object to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and identifying the container object which .s to 
receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting .t to its destination and deserialising .t 
Serialising an object involves convening .t to files, say DOS files, containing the data of the object and 
information about its properties and its child objects. 

Server objects are not linked by parent-ch.ld links m the manner .n which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of oata .tern 
60 used to name objects. The data .tern 60 -s an e.ght-Dyte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits .s a machine identifier M I 0 comprising a 32 bit server IP address 
ana a 32 bit machine IP address. For a server object the server IP address and the machine IP aodress will 
be the same whereas for a client object these w.u be afferent, if there <s only one domain per machine, the 
domain identifier 0 1.0 is zero. The object identifier 0 i 0 comprises a 32 bit generation count and a 16 bil 
tag. The 16 bit tag uniquely identifies the object w.thm the relevant storage domain. Since tags are reusable 
when an object <s deleted a generation count .s used to ensure that each object .s uniquely-named m time. 
The generation count is simply the time m seconds. 

When a client object »s closed (inactive) .t appears as an icon on a user's screen. The user ooens the 
object by clicking on the .con Ooen.ng a client object causes .t to sena a message to as associated server 
obiect informing the server ooject that the client object .s now active i.e a Here Am I message. Until then. 
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Figure •» shews video facilities for a client workstation. 

Figure 5 shows a video network structure: 

Figure 5 illustrates the mam objects m the system 

Figure " .llustrates the functionally split nature cf :ne oo,ec!s m the sytem 

ngure 8 shows the maior components of the system infrastructure- 

Figure 9 shows a typical Venue: 

Figure 10 shows a CoMedian directory: 

Figures n - u ..lustrate message sequences for system operations- 
i-.gures 15-27 show screens during a typical user * e «, on 
■o The mam components of a multi-meo.a disputed -.Die'ct-hac^ -nnf a ^ 

invention will first be described. '-onferencmg system according to the 

Referring to Figure I. a multimedia distributed ^ciect-bas^ 
present ,nven„on ,s indicated a. ,0. The system , 0 com „«, '2*^**™ '° the 

network .2 may be a wide area network ,WAN, n - " S l - onnec,efl over a network 12. The 
■■5 network (MAN). Client workstations C are connected \ a Lh !i ,h netW ° rk <LAN> ° T 3 me,r0 P° li 'a" *ea 
Servers S commun.ca.e w„h each o^ b ^ n noZr I "'^ S EaCh S " e reqU,reS 3 S 
principle. Cent wo.kstat.ons C could cLl^Z IT? ™^ T"? °' 
and therefore each client workstation C has only me v'.rtual -nlnZ ***** PfaC,ICa ' pr0b ' ems 

c:.en, works.at.ons to communicate w„h each other ™ S '° " S l0Ca ' 5 ! ° enaD ' e 

0 Referring to Figure 2. each server S comprises: 

hardware u. such as an HP9000 300 HP-UX --.-.mooter i»p <= * » „ 
Company).- -mputer .HP , s a trade mark of Hewlett Packard 

operating system software 16, such as HP-UX software 
Remote Obiect Access Manager (ROAM) software 1 8 for 
■ workstations C connected to the server S and other serve' on the Z 9 COmmun ' ca " ons 
COM software 20 providing object management faclit.es 
server obiects 21 which are ob.ects to { h a ,.- 
ooject parts -nent.oned m the , mroScV ^ ^'«* correspond to the semantic 

Each client workstation C comprises: 
> hardware 22. such as an I8M-AT compatible PC: 

operating system software 24. such as DOS software 

windowing software 26. such as MS Windows aopl.cat.ons software 

an object management facility (OMF, 29 c„rh ae , Ck ^ ^ /' 

server S. °* l,ansmi «ecJ over the network 12 via the assocated ' 

The system i 0 provides multimedia facilities to use-s For remote each „ 

voice and or v,deo commun,ca„on fac.Hties as we,, as data commu^on tc-I ^ " ° ^ ^ 

A possible voice ano data network structure 40 .« c h0wn m Pin „ ra , , ! , 

and 8. a networked PC server 42 „ connected to the toca 7 P ABX Z Pr ° ?° * 

are electee , to the^oca, pS^SS^E £' £1 fSST C™ " "** 

Eacn of the sites A and B comprises a LAN and a lan wan k or "««'° n » C. 
WAN. ana a LAN WAN bf, age mterconnect.ng the LAN w.th a 

in use. the PC server 42 rece.ves commands from servers <? ,„ 
leiephone conference calls. To the PAex the PC !i U ° mamta ' n and close d0wn 

— Ming ,h e em A ,n to ^^.^^J 3 ^ ^ « «" 

In order to conduct conferences over a w.der are- pr 

Furthermore, the client workstations C may be fitted w.rh h ? 

^ "ay oe fitted «.r n video cards to enable a user to v,ew v.aeo m 



/ 
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Button Appearance 


Meaning 


No button 

Whire. unhighhghted 
Black 

Red 


This person aoes not nave this meoia channel available. 

The media channel is available, but not chosen for use. 

The media channel has been selected, but is inactive because the person 

is not present in the Venue or the connection has not been completed yet. 

The media channel »s oemg used. 



The lower portion of the Venue is taken up by the shared object area 73. This acts as a shared foiaer. 
storing objects on the server and making them accessible to all users of the Venue, inactive objects are 
represented by an .con such as icon 38 m Figure 10. Obiects m the shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standarc NewWave obiects. It ■« possible to move objects 
mto ana cut of the snared object area 73 of the Venue-client object. Moving a functionally-split object such 
as a Whiteboard object mto the shared object aiea 78 does not entail moving the Whiteboard-server object 
but just the Wh.teboard-client object. The OMF28 instructs the Venue client object to insert the Wh.teboard- 
client object as one of its children. The Whiteboard-c'ient obiec: is then serialised by the Venue-client 
object ana sent to the Venue-server object. The Venue-server object updates its other active Venue-client 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
disday the Wh.teboara-ciient object icon in tne.r shared object areas 78 accordingly. The Wh.teboard- 
server object remains on whatever server »t was initially stored. Subsequent opening of the Whiteboard 
oDject by any of the users cf the Venue cause a copy of the Wh.teboard-client object to be senahsed by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents oi the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved mto the sharea obiect area 78 of a Venue-client object, 
this causes the NewWave obiect to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
ODject by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ano sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object ana changes which a user makes are not reflected m the copies held on the other users' machines. 
This is a consequence of the non-functionaiiy split nature of NewWave objects and is an .mpiememational 
feature rather than one which is irnoortant to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client obiect arranges for the creation and activation of Venue 
Client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user is presented 
w.th a directory 90 of oossibie meeting participants as shown tn Figure n . The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a meaia selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as snown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in tne area 94 ados that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name in the list 92. A previously 
selected participant can be de-selected by ce-checkmg the box pesice the name of that person m tne area 
94 Taking the Cancel option means that none of the changes made smce the window for the directory 90 
was brought up will pe implemented. The Convene option win p e described later. 

There is also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager obiect handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests aunng use. The Connection Manager object 
performs the following services: 

maintains a list of meaia resources available m the system 

- detects wnen resources fail 

- monitors resource channel availability tie. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different meaia- 
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-stence or a coring Cent oo*a ^™s^^TZT °" 
correspond client cb,ects which are currently acnvP Oreninn a T ,1 y tCfe the ,aen,,t,es ° f 
s state of the ob.ect ano can make input * 'h ec, ^2 ^ ^ 3 US6r Can v ' e " 
server ob,ect. ' ° b,eci re '3 ular| y updates, and <s upcated by. the 

Figure 9 depicts the components involved m a tun,/-*. 
cen, ob.ects on ,w 0 different S.en, wVks^nVc anT" ^ce^us?" ^ " ^ 
comprising components identifying the rPiPvant n, ml = J" 5 3 U °' que ° D,ect ,aen "''e' 

- ™- *' - P^u,ar ob.ecr On * c-tTs^^^^^^ ""»• don, a ,n and a 

for Keecng a record of what ob.ects are pre«no!' 3 n trJ ?? ' management laohty (OMF) 60 

-n ob.ect ,:rea,,on and deletion. ob.ea^^ ^^TrT^ " '^'^ 

routing. Th,s „ a standard NewWave OMF Ce ' - If" f , d6aC, ' va,,0n 3nd '"»'-ob,tct message 
ssanoiy linked to each client object CO prn, din ™ ' s """"^ <C0M L'B-C) 61 

•5 other words, the COMLIB-C 61 has been ad'Irt rn t . 1 tonality of a ROAM client ot| ect 62. In 
«V «... ejects. ColS ' h' h a c 0 r L1 B e c T 1 '° ^ C " ent 00 " CW '°' 
need .0 know the ob.ee, idennfiers of other oo.ects ! locate! ^ ^ ^ 

: 84 A server ob.ect manager ^CO^S ST.^^S Wm "'^ 

cen, ob.ect 62 pasTes'he m ssagi toT, RoTm^* ? — r ob.ee, SO. the ROAM 

server ob.ee, SO. Messages from the e^e ^C^r^ P3SSeS ^ me£S3Qe 0n * < he 
s massage , to be sen, between ob.ects on th Vr e <e * £ To^bTgs ^ " 3 

mvolvmg the ROAM server ob.ect 66. Messaaes are !1 Z * J C ° MUB ^ 65 sends '« Erectly w.thout 
« - ^ ~ ^r ^^ 

r™^ :r e T~oi :r ,ns,de ° f — c a ,, ^ 

- «• — -y are shanng. 

ven^e ^^rfb eas^^ro^r 3 ^ ^ ^ «"* -,sta„ons have 

server There may be man^ Venue * e ToZcl n \T T7 ^ ° n me ^ona,ng 

server ob.ect. °° )eCtS 00 ' 3l " ere^, ' :l,en, workstaoons for a oart.cu.ar Venue 

Figure ,0 shows the appearance of a Venue to a u*er The v-n„» i. ha 
navmg a title bar 72 and a menu bar 74 At in* too « i U8 S be ' ng v,ewed ,n a w,n0ow 7 0 

--an be seen and where their medta chaJniTS J par,,c ' Dants 76 where the peopie ,n the Venue 
ob,ee,s for use ,n the meetmg aTe stored • :0mr0 " ed ee " eath mat iS 3 Sha ' ed ar9a '» 

The pan.cipants m a Venue are disoiayed •■ce by «.ae v.th , 
stm b.tmap 80. a name 82 accom P an,ed by an nctcat on it -„ZZ 1 ^ ^ represented b V a 
absent anc status banner 84 .nd.canng tha an absen ^e h s el ,T ' S PreSem ,h8 °' 
-edia ccntro. buttons 86. The b.tmap 80 may tl T e^ ^ T bJ a mJ ^ " e8, ' n9 - 3 r ° W °' 
-ndows.savauable and the video channel ,s:n use ^ " in<j0W when v,deo in 

Beneath the part.ooants' area are three media buttons 86 to, . a ,.«h^. - 
can be m one of lour states. The states are: .eiepnone. v.deo and data and each one 
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workstation 3 to tne Phone Booth server object P8-s. if the mvitancn «s accepted a Create Venue message 
(referenced 6) <s sent from the Phone Booth serve* object PB-s to the Phone Booth client object PC-c 
which causes u to create a new Venue client object V-c" on client workstation B involving sending a Here Is 
Parent message (referenced 7) to the new Venue * client cbjec: V-c" to notify it of the identity of the Venue 
? server object v-s. The new Venue client object V-c' then sends a message /referenced 8) to the Venue 
server object V-s requesting information about the contents of tne Venue. The reply from the Venue server 
cbiect v-s is referenced 9 m Figure 13. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as also to create a new Venue-client object v-c on that workstation and these messages are 
••0 referenced 1 0- 1 3 in Figure t3. 

Finally, the Venue server object V-s sends a request deferences m> to the Connection Manager obiect 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers accordingly (dotted line referenced 15>. 

The users of client workstations A and B can then communicate us:ng the newly created Venue 
■•5 It is also possible to convene an existing Venue by selecting the Convene option within the Venue. 
Thus inmates a sequence of events whicn will be described with reference to Figure 14. Again, a server 
machine S and two client workstations A and B are represented. 

The user selection of the Convene option is referenced i m Figure 14. This causes the Venue client 
object V-c to £end a Convene Request message (referenced 2) to the Venue server object V-s which 
30 notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 which 
identifies the intended meeting participants. The Phone Booth server ooject PB-s sends a Ring message 
(referenced 4) to the Phone Booth client objects PB-: on the workstations of the intended mJeting 
participants causing a dialogue box to be displayed on these workstations inviting the users to partake in a 
meeting. When these users accept or decline the invitation this causes a reply message (referenced 5) to 
<?s be sent from each Phone booth client object PB-c' to the Phone Booth server object PB-s. 

The next step is for the Phone Booth server object PB-s to instruct (message referenced 6i the Phone 
Booth client objects PB-c : to create new Venue client objects V-c" on machines where a Venue ciient object 
linked to the Venue server object V-s is not already stored. Such new Venue ciient objects V-c' then sena a 
message (referenced 8) to the Venue server object v-s reauesimg information about the contents of the 
30 Venue so that the appropriate icons can be displayed m the shared area 78 of Figure 10 on the respective 
client workstations. The reply message containing' information aDOut the contents of the Venue from the 
Venue server object V-s is referenced 9 in Figure t3. 

The Venue server object V-s then sends a request (referenced i0) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
js media drivers /not shown* accordingly (dotted line referenced Hi. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
m (Figures 14.17 of Apoendix A). On opening the new Venue-client object a Venue-server object also needs to 
be created. Figure 15 depicts the process. A server machine is indicated by S and a client workstation o y 

-to C. 

The act of opening the new Venue-ctient object V-c causes it to send a message (referenced I > to' the 
Phone Booth client obiect P8-c which triggers a message (referenced 2) to be sent from the Phone 8ooth 
client object PB-c to the Phone Booth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
js message (referenced 3). Next the new Venue-server object v-s sends a Here ts Parent message 
(referenced 4) to the Venue-client object V-c containing the 10 of the Venue-server object. The new Venue 
client object V-c then sends a message (referenced 5j to the Venue server object V-s requesting 
information about the contents of the Venue and there <s a corresponding reply (referenced 6) from the 
Venue server object. 

50 It .s possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu ootion. This causes a directory of potential participants to be displayed as shown m Figure 11 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices is conveyed from the Venue client object to the Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 

=5 change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE ootion this causes a message to be sent 
from the relevant Venue-client object to its Venue-server object informing the Venue-server object that the 
Venue-cheni obiect is deactivating. The Venue-server object then messages the Connection Manager object 
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* pctnt-io-pomt 

* multi-pomt: all that are available 

maintains list of established connections ann <. 
a model of the state of other netw 0 7s syncnron,«, rt n w„n other ne,w 0 r, s , e m a ,n,a,n S 

QDhm.», switcnirg to prevent unnecessary disconnect -connect transactions- 
orov.ces an interface for monitoring ana auditing: 
provides interface to media drivers 

Another funcnonaiiy split ob.ect wh, C h , s proved ,n th, s system .. ,n e Whrebcarri a uuk , * 
orcvioes users w„h a shared computer whiteboard facty so tha7a user -^1, Wh " eD ° ard ob,ecf 
Wh„ebcard or acquire an image from another S£ wr. a 1 ,1 ' Wr " e 3nd type on n,s her 

same Whiteboard on different cI.enT , ° , r ' n ° Ut be V ' S ' b ' e t0 0tf,er usefS «• 
,eo r .n,ch aiiows users to ^ .^^^.T^ 0 ^ " " ^ 

■s devoted to d,sp.ay,ng contends he Wh tebTar" ^t " ^ ^ '° 6 °' the W "* 0w 100 
He-ett-PacKard office. At t h e &0 .tcm of the ZT^0 S I 7»m .«"«. c? '° Cat,0n °' 3 

are ava.iab.e to the user of me Wh.teboard. These ,nJr 0 „Z* d C °" n9 the rar ' 9e °' too,s ~ n ' c * 



50 



^5 



a scroller 
a pointer 

a selection of different coloured pens 
an eraser 
a text selector 



MO 
1 12 
1 14 
1 16 
118 
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The scroller 1 10 can be uspd tn cr^n « » 

«»z::z ^^::,,::r; 8 ' wh,,eBo " a 4,m - •» ^ - - »» « 

PHo n e aco,h cl,en, , 0l ec, PB-c. O "he% f ! e ' XTs i '"" '°'" S "" 0 " ,here 15 '"'»•"» a 
ana a Connects Manaoe, otectCM. " "" M " V 3 PBOne e ° om ser » el 

obiect PB-s 

.-efer^T^^ ^ -uses an mp.t ( dotted i.ne 

Bootn cent ob.ect PB-c to the Phone Booth server ob.er, ^ ^thr^^ * " ^ ' r0m me Ph0ne 
Booth server ob.ec, to create a new Venue ^<^\j.!™?Z^^ $ ^ ^ ^ 
The Phone Booth server ob,ect PB- then c ena , a p „" ' 9 , Sl3rt messa Qe (referenced 3). 
oo,ec. PB-c on cl.en, worKstation B auTnc [ ^d a.ocTue ,o 0 ^ ^ ""^ '° ^ Ph0ne B °° th C! ' ent 
■nvmng the user to !a Ke pan ,„ ,h e propped mee tn Q T ^ ^ " SOMn °' ' : " en, W ° rkSta, ' 0n 8 
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To "open" an object, the user double clicks Gn ma relevant icon Referring to Figure 17 Martin has 
opened the Proiect Meeting Venue which is shown m a yvmoow 174. The wmaow 174 has a menu bar 176 
wmch has similar options to the menu bar 130 of the -.v-naow 1 25 except a Meeting ootion instead of ;ne 
Setting option The window 1 74 displays a participants area 173. shewing only Martin, and a snared items 

5 area 180 which :s empty. Underneath a bit map 182 of Martin is a name bar 184 which includes a 
notification of presence and three media control buttons 185-7 for Phone. Video and Oata resoectively Omy 
the Oata button 1 87 is highlighted m this example, ie. blacked out m Figure 17 

On seiecimg the Meeting option from the menu oar 176 of the window 1 74. a CoMedian directory 
w.ndow 190 apoears. Figure 18. The reference numerals for the CoMedian directory which were used m 

••o F.gure n will be retained here. Martin selects the name Richard Jennings from the list 92 of ootential 
participants causing a picture of Richard to appear m tne area 94 together w,th crosses m the video and 
oata boxes m me area 96 to indicate Richard's media selections. Th.s means that Richard will be contacted 
through the system for data sharing w.th both video and audio travelling over video connections. Martin then 
clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 

is image to jo.n Martin's .mage m the Venue as shown at 192 m Figure 19. Richard is marked as absent at 
194 and a banner 196 .s displayed indicating that he has been invited Martin has selected both v.deo and 
data connections for himself m order to match what was seiecteo for Richard. Th.s causes the v.deo and 
data outtons 186 and 187 to be highlighted in a first colour to show mat they are currently in use albeit only 
locally to Martin's own workstation. Richard's video ana data media buttons 186a and 187a are highlighted 
20 m a second colour to maicate that they have been requested out are not yet m use. 

While waiting for Richard to join the Venue. Martin >s moving tne Design Notes and Design Principles 
objects 170 and 172 into the shared .terns area 1 80 of the Venuo by clicking on each object and dragging it 
to the area 180. 

Moving now to Richard's workstation, shown ,n F.gure 20. the invitation to join the Venue has reached 
js his machine and has caused a bell 200 to apoear at the bottom of hrs screen. The bell 200 is flashing and 
making a ringing sound to attract his attention. Richard clicks on the bell 200 and the result is shown m 
Figure 21. An .nvitation message box 202 is brougnt up tailing Richard that he has been invited to a 
meeting and giving the name of the meeting and tne name of the person who convened the meeting. The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
30 to accept the invitation to join the meeting. 

Referring to Figure 22 accepting the invitation causes a Venue client object automatically to be created 
and a w.ndow 204 to be opened for Richard. The chosen media connections have been set up so that 
Richard can now see and hear Martin and the objects that Martin has placed into the shared items area 180 . 
are available to h.m. F.gure 23 shows that Martin can s ee the same Venue having the same contents on his 
35 workstation. Referring to Figure 24. during the meeting. Martin has opened a w.ndow 206 on the Design 
Notes whiteboard obiect. Martin .nforms Richard of th.s so that Richard can also view the whiteboard object 
and then both Martin and Richard can scribble on the whiteboard and view each others input. When their 
t meeting is finished both Martin and Richard close and save tne Venue. 

F.gure 25 shows the Venue object 168 saved m Richard's NewWave office. In Figure 26. Richard has 
io just opened h.s NewWave office and is viewing the Venue 168 m a window 208. Martin .s not present 
(although he would be if. comabently. he had h.s Venue open at the same time as Richard. In that situation, 
the relevant media connections would automatically be set up). Referring to Figure 27. Richard has selected 
the Meeting menu .tern using the cursor 210 so as to bring up me CoMedian directory 212 and he has 
selected Ed Davies m the manner previously described. Ed Dav.es does not have video capability, instead 
he is selected by telephone. Clicking on the Select burton w.n cause Ed to be added to the Venue without 
beginning a Convene ooeration. 

Referring to Figure 28. R.chard is about to mmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. S.nce Ed ooes not have video capab.ht.es. ;he audio from h.s telephone would be mixed into the v.deo 
feed into Martin and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session .s beginning on Richard Jenn.ng's workstation. A w.ndow 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the «con 222 
caileo "Meeting Request" {using the "Create a New" option from the Action Menu - see Figures 14 to 17 of 
Aopend.x A) in Figure 30. on opening the outgoing message 222 .t .s displayed m a w.ndow 224. Richard 
has completed the distribution hst 226 and written a cover note 228. 

Referring l0 Figure 31. a new Venue-ciient objec: represented by the ; con 230 .s created (again using 
the "Create a New" option). The Venue-ci.ent object 230 .s coo.ed and oraggeo mto the w.ndow 224 
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(o o.sconrect the media connections 'or the Venue-i.ent ooiect which .« i«„ . 
cb,ec. sencs messages to al. of „s other Venue-cent cb.ec nfo ™ 1* 7T « * Venue — 
particular Venue-d.ent ob.ect so that these other v^un ^c™£ T, deact ' vatl ^ °< 
tne relevant meet.ng member is now absent. ' appearance t0 '^cate mat 

5 Another way of setting up a distributed meeting , s (n r a .j*er to roov -n v/ 

the aes.ed meeting P art,apants. A Venue-client cb.ect ,« a reference k a TZ f 9 Ven ^ !,e "l ob ' ecl ! ° 
venue-c:,en, ob,ect to other workstations creates a efer^ce , he re levan v~ T C ° Pym9 3 

other wort.stat.on, because m the copying process tn e Ven! e ! i'/o^, Ve ; ue - s «-er ob,ect on those 
ooiect is preserved. |ecl s refefenc e to its Venue-server 

'0 There are different ways in which a Venue-<-.i 6 nt "meet ^ . . 

to ,n C ,ude the venue-dent ob.ect m an efect on c rna messaoe S „ ^ kSm ° nS 0ne ^ s 
message created ,n the normal manner e.g. u „ H ™ et'pl IV^L w T, " e ' eCtr ° n ' C m3 " 
co.ect ,s mduded ,n tne message us.ng a standard 'copy 3 Ve0Ue " C " ent 

the message, they place the Venue-d.ent ,n ,he,r ,- 0 ,ie"„on , tl „ «*ressee reCS,VeS 

n meeting. At the relevant t,me. the meet.ng part.c.pa 'ten e r vlo r^' 0 " °' *' ,0rthcomin 9 
meeting. On opening the Venue-client oO ( ects t r 32 b.l m ac ne i^'H T" * C ° mmenCe ^ 
the Venue-client ob.ects send a Here Am . message -n the « 'o v' ! ™ m ««»Y "Plated and 

Another option , s for the user w.shmg to set up a^tllr^ 
ob.ect and to sena.ise the copy of the Venue-c, en^^c t 0 I L tn m 9 7* ' ° re ' eVant V""*^"' 
- such as a network dnve , Th.I fi.e may thenVe i^?d ,o oT T ^ 

oan.cip«nts and deserialised thereby providing each of these ca ndoan 5 T 

cb,ect and thereby means for access.ng the assorted VenJ ^T* T ^ Venue • Cl,en, 
d.stnbuted meeting. ~°-aiea venue-server obiects .n order to take part m the 

A new Wh.teboard-cl.ent object can also be created us.no the "Cr*,,* a m» » 
.5 Office. On openmg the Whiteboard-c.ient ob.ect a nJ^ZeZ^\JlrZ Wn * ■ NewWaV6 

orocess ,. analogous to that described w„h .eewce vTal V 7 ° b)ec, < needs 10 be Th * 
with references to Wh.teboard ob,ects 9 5 reP ' aC ' n9 referenc « to Venue ob,ects 

that shown ,n Figure IS). 1 931 us,n9 a P ro «ss analogous to 

m »~ «- »— — - - •«<«« ™ 

* -.n^.SS 'T ' """" °' 3 " , °" <S,a " 0n ' MJ "' n ' !, '""""9 H9 "' S " So-war, 

a title bar 128 carrymg the title "NewWave Office" 
a menu bar 130 offering the following options: 
Action. Edit. Obiects. View. Settings. Task and Help: 
a system menu box 132; 
size boxes 134 ana 136; 

a vertical scroll bar 138 with scroll arrows 140 and 142 ana a scroll box 144- 
c I horizontal scroll bar 146 with scroll arrows 143 and 1 50 and a scroll box ,52- 

nand side represent work-related items: ° * * ' ?2 res P ec,,ve, y ™ 'he left 

"Proiec. MMdng- a Venue-Cien, ob.ect representmg a reference to a Venue server ob.ect on the 
local server machine- 

"Design N0 tes" a Wh-teboard-cen, ob.ect presenting a reference to a Whiteboard server 

obiect on the local server machine- 
•Design P.ncp.es" a NewWave document ob.ect fully conta.ned on the cent workstation 
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APPENDIX A 



Brief Description of the Drawings 
Figure 1 is a block diagram of a computer in accordance 

with the preferred embodiment of the present Invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the preferred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

Invention . 
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displaying ihe message. Th, s . s achieved by ri, C k.n C on rne ,.-nn ?m -„h 

or aSg ,ng t ne .on ,o,o the message. ,TH,s ,1 i J^^^^T^T^ ^« 

Procedure descnoed w„h reference to Figure, .3-20 of Append a", T P fc T 2 3 ^ 
^gure 32 snows mat the message new r 0 r.ta.n S a r. r „ <-f h •/ 6 60 Part 3 ,n 

224 lS then dosed (Figure 33, T 0 send t^J^.^T^V^ 1 ^* «>™» 
Th,s causes a cooy of the message mr, u <L Z -i «' ^ WW 0)9 ° Ut Tr3y ' ccn 234 

oeopie on :he d.stnbunon „s e Ou, r? a be" I T ^ " C0n,3,nS ' '° b * Sen ' 10 ^ 

com C on,n ts :o enab.e these to be u^nlZ^nZ^Z Tr™" °' ^ m ^ 
-he m Tray 0 o,.ct represented by ,con 236 oe^-an ... t e me^oT-f Oes,!na,lons ' 
v.ewed and man.ouiated dy the rec.D.em. Thl 9 components so that these can oe 

message and ,n,o the, ma.n NewX^O ice l^'^So T V" ** °^ ^ C ' the 

open ,ne.r Venue-cient ob,ec.s to beo'.n a d c t T h h ? aPP °' nte ' 3 hme - the th ' ee P*««opan« 

shared ob,ec,s eg a Wh.teoo Id abler L T ^ ^ me « ,bn 9- the ^ can open 

telephone and v ,deo m^^Z,™™***" T™*"* " We " 35 
•s relayed to the Wh, teb oard seZ-ob.er w hT n ^ 7? " ^ "° 3 Whlt *°°^"e"t cb.ee. 
client ob,ec.s of the changes U ° dateS 3 " °' th9 °* her «»'««Ponc«ng active Whiteboard- 

messaging infrastructure ' ° * ™ °" u "' w0rkstat «°"s g.ven a suitable intersect 
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Figure 72 shews a Sleek diagrac of the organization of 
K?0. U .F.CA7, a systea file included i r. the OMF shown in Figure 
72 . 

Figure 7 1 shews the relation between a global parent 
and global objects in accordance with the preferred 
eobodiaent of the present invention. 

Figure 75 is a block diagraa which shows how systea 
files within the OMF shown ir. Figure 72 accesses data files 
and applications freer a xecory shown in Figure 1. 

Figure 7 6 is a block diagraa of the organization - of the 
ceiory s h : w r. in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance with the preferred erbedisent of the present 
invention. 

Figure 79 is a block diagraa of the organization of 
HP0MF.X3F, a systea file included in the OKF shown in Figure 
72 . 

Figure 80 shows a view specification record in 
accordance with the preferred eobodiaent of the present 

invention . 

Figure 3i shows the use of a snapshot in accordance 
with a preferred eobodiaent of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiaent of 
the present invention. 
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F-gure U shows a series of objects serving as folders 
as parents of objects containing data, i „ accordance with 
preferred esbod i nent of the present invention. 

Figure 5 illustrates the screen display which results 
from linking of various objects in accordance with a 
preferred embedment of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 shews how three objects cay be linked togethe 
in accordance with a preferred embodiment of the present 
invention. 

Figure 8 and Figure 9 illustrate how an object may be 
copied in accordance with a preferred embodiment of the 
present invention. 

Figure 10 and Figure 11 illustrate the copying of a 
public object in accordance to a preferred embodiment of th 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred embedment of the present 
invention. Also shown are block diagraas.of how objects 
appearing to the user are linked in accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Object Management 
Facility (OMF) in accordance with the preferred embodiment 
of the present invention. 
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13, OKF 100 inforcs the application, wh-cs object the 
application should access for sua. That object is then 
consi-e.-e! to be active. An object is inactive when the 
application the object is associated with i3 not being run 
by eoaputer 18, or when the application the object is 

associated with is be' run vir i « w • 

* 8 rjn ' 3ut 13 not being run with the 

data of that object. 

Active objects can coocunicate with each other using 
messages. For exaiple If two instances of application 10! 
a.re beir.g run by computer IS, one with the data of object 
202 an; the other with the data of object 203, object 202 
and object 203 are fccth active. Therefore object 202 say 
send a eessage 211 tc object 203- Similarly, if computer 18 
is running application 101 with the data of object 202, and 
is running application 1C6 with the data or object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 oay send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

ft 

Each object has associated vith^a set of data files. 
For instance, object 210 is shown to have associated with it 
a Cata file 221, a data file 222 and a data file 223. Data 
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55 



Figure 83 shews the « * r » par * . 

pat " of a when there is a 

snapshot, in accordance w t w a n 

" - ^ w » ^ ■ . a pre*-'-*-* A K A , . 

► ecDodiaent of the 

present invention. 



Description of the Preferred E,bodi„„ t 
Figure 1 shows , ceBputtr , 8 haying a ^^^^ ^ ^ 

keyboard 1 9 and a acuse 20. A . 0r ., on ft , 

rOPk - on °f computer main 
mesory 17 is shewn by a- a- — „ - , . 

" -e within computer 18. 
'"itnir. cosputer sesorv sa<n it.-. k 

'■• «-n 1. .s shown an object aanag.., 

facility (CHDio:, an applicator '01 a „ 

" R ,CM ' an application 1C2, 

P ' 3klM " 103 ' ar - application 100, ar aon1 < fc . 

v i an application 105 

and an application 105. 



Each or appiieatijns 10: tc io< 

tc io& store data using 

»J. a, obJ . et J53 „, >n o6Ject ^ Slii;i _ iy 

"7, o6Je=t J08> a „ aSJ#!t ^ ^ ^ 

..pact.,, 0bJects „ hlch , r , , 3S0Cla{ea wiis a 

type, or the same cla<« r 

.ppu.. tl .„ ,o,. Slallarly 06Jeetj Jo7i 2o8i ^ 
"<•". or „. 3a .« el .„ „.„„„ >acn is iiieelMt< w)(B 
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children ar.i one or urs parents. An object is not 
allowed to ceccae its own iejcender.t. 

In Figure 3 is shewn, an object 30 1, an object 302, an 
object 303, an object 30", an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301. 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name to object 302. Object 301 has a 

link 3-1, with reference r.ase "2", to object 303. Object 
302 has a link 3 1 2 . with reference nace "7", to object 30U. 
Object 302 has a link 313, with reference name "8", to 
object 305. Object 303 has a link 31", with reference name 
" 1" , to object 306. Object 303 has a link 315, with 
reference nacre tt " , to object 307. Object 30" has a link 
316, with reference name "1", to object 308. Object 305 has 
a link 3W, with reference r.aite "7", to object 308. Object 
306 has a link 318, with reference name "3", to object 309. 
Object 307 has a link 319, with reference r.aoe "9", to 
object 306. Object 307 has a link 320 , with reference naoe- 
n i3", to object 309. Object 308 has a link 32 1, with 
reference name -1", to object 309. Object 308 has a link 
322, with reference name "3", to object 303. 

Object 301 is a parent of 302 and 303. Object 303 is a 
child of object 30 1 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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in fiW, ,„, J» an, „ 3 , r , Sft , f „.. t wMch s>!) s , 

interpreted by application 105. 

Each otjeot has associate- with it a list of 
prcpe-ties. Each property has a naae and a value which zay 

be accessed by sp^i ► K « 

= / spe.i^ir.s the r.aae . In addition, each cl . s 

of objects has associated wi-h it a u.. , 

wi.n it a list of properties that 

are co==on to all ejects of that class. Tor instance, in 
Figure 2A. object 305 an, application , 0 I are shown. Objec 
«5 has associate, with it a property 23 1, a property 2 32, 
-d a property 233. Application ,oi has associate, with it 
property 1 3 1, a property 1 3 2 and a property 1 33 . 

Property lists can contain any nucber of properties. 
.E.ch property value can be fro. zero to 3 ,276 2 bytes in 
length. Properties are used to store descriptive 
information about objects and classes, such as na.es, 
consents and 30 on. 

Objects »ay have references to other objects. These 
references are called lin.s. Links are directional: one 
object is called the parent, the other the child. Each i inlt 
has a reference na B e which is a number that is assigned by 
the parent object to identify each of i t s. chi Id r en . All of 
an object's children, its children'* children, and SO 
collectively called that object's descendents. Si.ilarly, 
an object's parents, its parents' parents, and so on, are 
collectively called that object's ancestors. In the 
Preferred e E bodi.ent of the present invention, an object 
**i=* =ay be manipulated by a user, can have zero or sore 



on are 
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contains 1 i r. e 3 of text 5 ■ < , lir.es c f text 512, a graphics 
figure 51?, a graphics figure 5 t u ar/. spreadsheet data 515. 
As shewn in Figure 6, text and formatting data is stored in 
an object Sil, graphics data for graphics figure 513 is 
stored in an object 612, graphics data for graphics figure 
51* is stored in an object 613 and spreadsheet data 515 is 
stored in object 6lU. Links that are used to build compound 
objects always have sore k i r. t of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shown a data lir.Vc 615, a data link 616 and a data link 
617- In dcrurent 5 10, data frcn object 6 12, object 613 and 
object 6 1 Li are cerely displayed, therefore data link 6 1 U t 
data link 6*5 and data link. 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and froo 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

0MF 100 does the "bookkeeping" when objects are copied 
or sailed. When an object is copied, 0MF 100 makes copies 
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ancestor, all of object, 301-J03. object 3 0 3 n 



as for 

ancestor a ob : -?cts - -»„ 

Act; v 



■■ can d, n „ ic .lly „,„. and Sele . e l;nkj to 

a,,tr °" " J,et b ' fix., or «„. „ Ject 

"* r * e: *' Slr - i 0th ' r "•««• »P». ""date, uith tne 

object. 

Object 2:.-. '< s mav be u « - " 'a- va-.-- 

u .o. various purposes. For 

e*a = ?le, rollers cav be « * tie "an- « *• >. , 

- ... tne .ors of objects. The 

childr.., or objects use, as folders oay be objects 

COntai " iRS d5ta f " app lications , 
o^ects Qsy b « otfctp fcliers> rigure u shcys ^ 

of t.,e use or objects as refers. An object .0, ( al30 
called folder 0 ? ) , a r. object U 0 2 (also called folder ,02), 

an object U : 3 ( also called fo , de „ a „ H 

io--e. -03; and an object U 0 U 

' a ls5 called fold*p unm 

•o.ier *0«; are used as fold.rs. Folder 401 

contains an object ,05, used to contain data, a „ obJect , 06 , 
-ed to contain data, an obJect , 07> ^ to ^ . 

■»« rolder ,02. Folder <02 contain, an object *08, used to 

contain data, folder ,03 and folder *0U. FoldeP U0 3 

contain, an object U 09 , U3e d to contain dat a , and an obJect 

"0, used to contain data. Folder contains an obJect 

used to contain data, an object <M 2 , U3ed to contaln 

^ta and an object Ui 3 , used to contain data. 

A core sophisticated use of link, <• ► ~ 

«i units i 3 to construct 

compound objects. For instance in Fi*ure 5 , „ 

rigure 5, a document 5 1 C 
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162 through a new link :65a. Object l6u is a copv of 
object Link i£3a is a copy c f link 163. 

In Figure 12 through Figure 7:, it is ah0 wn how objects 
are displayed to a user or. asnitor i '<i . In Figure 12 a 
-NewWave OTfice" desktop is shewn to include icons labelled 
as "File Drawer", "Waste Basket". "Diagnostic", "Printers", 
"Star" and "My Folder". A user (not shown) has aanipulated 
a cursor 73i, using keyboard 19 or souse 20, to select "My 
Folder" . 

Figure 13 shews how the objects displayed on xonitsr 1 U 
are linked. NewWave Office (shew- as an object 700) is the 
parent cf "File Drawer" (shown as an object 70',) through a 
link 7!l, cf "Waste Basket" (shewn as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713, of "Printers" (shown as an object 70U) through a 
link 7ia, of "My Folder" (shewn as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
1 i n k 7 1 6 . 

In Figure itt, the user, using cursor 781, has selected 
"Create a New..." in a pull down tenu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the icon 
"Layout" and using keyboard 19 has typed in the name "Paste 
Up" as a nane for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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i r •■ 



object 3C 
309a 



of data files associated with the esj-ct rr , h . K < 
being ccpiec has children, 0- , 0C also Bi , es copies of 
object's descer.de.nts, ana builds li nk3 between the new 

objects to give the r.ew coepeund object the saae structure 

as the crigi nal . 

For instance. Figure 8 shows object 305, f roffl Figure 3 , 
and the dependents or object 303 . „.,.„ 0HF oake3 . CQpy ^ 
object 303, e,F copies each or eject 308-3 descendents and 
the lin,s shown in Figure 3. Figure 9 shews a copy of 
object 303. o,;:ect 3 03a is a C5?y of 3o3 . QiJect 

3C3a is a copy of object 3 C 3 . Object 3 C6, is a copy 0 , 

Object 307. is a copy of object 307. Ooject 
3 a copy of object 3 0 9 . Lir.W 321a is a copy or i in * 
321. Link 322a i3 a cop/ flf ^ LiRk ^ ^ ^ ^ 

or lin* 3U. Lin, 315. 13 a copy of l ink 315. Lin* 3-8. i, 
a _ C2Py ° f liak 3,S - 319. la . copy of liBk 319> 

32Ci ta a ccty 0 ." link 320. 

I" to. pr,.-,, re! .,.boai„ Be , tBe dtf , ult ,,, h , vlor 

in tn. cop, or a par.nfa chlldr.n wh.„ tne paPen , 
la copied. „ ouever , „„,„ , cliU4 ^ aesUnited m . pulllle . 

" 1= " = . "P.". ■.».„ a c,p, or „. par.nt Includ.a a 
""" " F " l""n... in n tur . ,0, , Pirsnt 

«J.« .4. la to be copied. Par ,„. 06J , et 16 , la llnkea ^ 

• "lie object ,62 thr .u t » a u nl( „j. e>lu 06J , ct |{J ^ 

a P«.llc .bj.ct. A. a„o„„ in fl , ur . copyin([ Qf 

o».<«ct 15: r.aulta !., „.„ ooject 161. being Unllid t3 oe ,.. = t 



EP 0 497 022 A1 



/ 



Ir. Fijure 23, using cursor 7c i , "Paste l»p" (object 70S) 
is shew.-, being dragged to window 7 = 5. In Figure 2* , the 
process is complete and "Paste Up- (object 703 ) is new i r. 
window - My Folder". I., Figure 25, "Paste Up", shown as 
object 70S, is now a child cf "My Folder- through link 728. 

The user sets up multiple links by using the Share 
command. This command is an extension of the clipboard 
metaphor common in software packages today for coving ar.d 
copying data around the systsa. The clipboard is a special 
buffer that the system uses to hold data that is in transit. 

Ir. one way,, the Share command operates similarly to the 
Cut or Copy command described above. That is, using Share, 
Cut, or Copy, the user selects seme data first and then 
gives the Share command, which results in something being 
put or. the clipboard. In the case of the Share command, 
however, what is P ut on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this lir.k is pasted, a permanent 
connection is made between the Original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up- (object 707) being in inverse video. 
Using cursor 78 i . "Share- from menu 783 is selected. In 
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I- Figure H, "Paste Up" is ah3wn as afl o6j9ct ^ 

linked as a ^ h • * n r « . 

-.i.-e through a link 717, 



Paste 



T». 6.31c ciipto.ra op.r.tion, , rs Cut , c<Jpyi 

T.'.e , S ,r Iu ,t tP . e iata ts>[ tj to ^ ^ 

»Pl.<. an, t».„ ft .. « ltBeP t> . e „ t eo>BiM ^ 

it r roa lt , orl8inal l8eitlM) . Copy iakej a 

OT the color^o^ M-^fc.^ ... 

-.-c... d,., ,„ th , cU?6oapt ,. „ e ujer oua( th;n 

,,s,et tne '" i£i " «■«• «. «.-.. ». b . ..... op 

£i '"' "« '♦«' Thl. ....... 

" "« « th. ..,..».. i... tlon . 

!•■> Fig*.-. ,3 a user is to h.v. s « : , cte5 ._„„., 

»P"- Th. «.l.«ti« i S r.pr....,t.< tB . ica re- 

8,1,1 dis ' l "«* ' — • Kl „ cursop uu 

«e u seP . Cop>r . frjc a ^ ^ ^ 

F ' ,U " ' 5A a eil >»"< «"J«t "° 1. t, b . . p . r . nt of 
• n obj.c-. 709 , ,,,,„ ,j, 

UJ J 5 " /(Jo, is 4 copy of 

object 707 ("Paste Up"). 

Aa shown in Figure 1 <J n.vt- » h 

-sure 19, next the user selects "Paste" 

rro C pull doun ae - 783> The resuit> shQvn ^ ^ ^ " 

the addition of an object 708, pointed to. by curaor 78l, 
which i, a copy of the original "Pa,te Up" object 707. 

Figure 21, the new object is shown as object 708 
linic.* as a child of NewWave Office through a li„ k 718. 

In Figure 22, "My Folder", haS been opened by double 
dicing the icon for "My Folder" using cursor 78,. The 
result is a new window 785 representing "My Folder". 
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spreadsheet ecu!- cause a graph to be re-drawn, and updated 
as a fig-j.-e in a document. Ar.d since a r. cbject can have 
cany parents, a single object can fee used as "boiler plate' 
for any n.uafcer of other objects. A change In the boiler 
Plate will te reflected in all the objects which have links 
to it. Automated data transfer i 3 illustrated in the 
following discussion. 

In Figure 3C, window -35 for "My Folder" has been 
closed. In Figure 3\ cursor 7 S 1 is used to select "Create 
a New..." froc pull dev.- cer.u 752. As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using c-.rsor 73l, the icon HPText has been highlighted and 
using keyboard 19 the nase "Sanple Text" has been typed in 
as the rare for a new object to be created. Cursor 78 l now 
points to a region labelled "CfC". Once this region is 
selected, a new object titled »Sa=ple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "Saaple Text" (object 709) Is shown to be 
a child of NewWave Office through a link 719. In Figure 3 <* , 
since "My Folder" has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are- not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Sacple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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Figure^ Clipboard ctjecc 7 20 is s-w- to ^ 

"Paste 'jp" object 707 t*- c .--w a u 

' - ' 1 — c u a n a i:nk 722. 



: o 



In ?igur. 27, w;,* cv 7?5 ha , &efin activate<Ji 



r r o 3 a 



tea 



15 " l "° 7073 »• , IC1 IMle . t .. 

that "Paste Up" [ot.-'^f 7 n 7 ^ • 

^t.e.t 7 07 ) 1 S 3hared by wlndow 5 ^ 

NewWave Office window. In r--, ure 2g4 

..jure 26 A , as a result of the 

paste, " ? a s : » fro" < - „ . . 

IP is new shew- to be both a chile! of 

Cliptca.-- through 722 an-, a child of ^ folder- 

- Ir. Figure 29, showing just the 

interconnection of objects visits to th . us# . „, 

" Lne user, "Paste Up" 

(object 7C7) is shown t~ a <• 

r. t. .e a child of "My Folder" 705 

through link 72'. Sir.— „.« / . , 

•-- .»s.e Up- (object 707) is shared, 

not copied, "Paste Up" (obi — * 70') 

J "' reaains a child of 

NewWave Office through H nk 7 , 7 . 

One k . y feature of data links is autonated data 
transfer. When a child object is 0P en and the U3 er changes 
* P"t of it which is -shared out", then it Bak es a can to 
0MF 100. OMF 100 cheefcs if an y of the objects parents 
"care" about this particular change. if tney care and lf 
th.y are also open, 0«F , 00 sends to the parent, a .essage 
lnror Ci ng the, that new data 1 s a vai lab le . The parent can 
then send D essage, to the child to produce or display the 
<ata. This feature allows the user to establish co 0 pound 
objects with coaplex data dependencies, and then have 
changes »a<e to an, subpart be a u toaa t t ca 1 l y r . fl-ctad in 
other parts. r OP exaoplC( changlag a ^ ^ 
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<he .--suit is the cper.inj and display of "Sur" (object 7 06 ) 
in a wir.iov 7 = 6. Figure ifs.-.jw, the use of cursor 75 1 to 
select selection "Ellipse" in a ae.-.u window 797 which 
results m the data within "Star" (object 706) being changed 
fro« a star to an ellipse. As shown in Figure 51, the 
result is a change both in data displayed in window 7 9 6 and 
data displayed in region 795 of wi-dow 791. 

In Figure 52, cursor 731 is used to define a region 797 
in wir.ssw 7='. I.-. Figure 53, cursor 7 5- is used to select a 
selection "Crests a New...- i r pull dcw , oeRU 7s3> ^ ^ 
result of this selection dialog box 799 appears in Figure. 
5«i.- Dialog box 79 9 contains icons for the two classes of 
objects available which are able to dispiaydata in region 
797 of window 791. Using cursor 73', the icon -HP Shape- 
has been highlighted. Using Weybcard 1 9 the naae "New 
Shape- has been typed in as the name for a new object to be 
created. Cursor 731 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "Mew 
Shape" is created. Data for "New Shape- is displayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, "Wew Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of wiodow 791 and 
clicking twice on a button on mouse 20. In Figure 58, 
cursor 781 i3 used to select the selection "Triangle" from a 
pull down seau 801. The result, as shown in Figure 59, is 
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- Figure 3^ a wir.-=w 7 9 i Tor "Paste Up" (eject 707 
has ceen c?e , ed , y d9u6 , a clicking on ieon ^ 

"P". Ir. Figure 33, using Cursor 75 i , controlled by mouse 
20, a portion 790 of t,e text of "Sample Text" h a3 been 
selected. T,e portion in inverse U.eo stating - M „ wave 
Office e.nvi ronoseat- Is portion 790. 

In ^Sure 39, cursor 78l i, used to select the 

selection r? ^ h ^ - a " i - - ~ , , i i ^ 

i» a kuII down menu 7 92 . I„ Figure „ 0f 

an area 79 3 in w •' r d « •-• 7 a i - <■ „ , 

A " " is select*-* ne««» _ _« 

us -"8 cursor 78l. r r 

Figure Hi, a select lor "Oas-#»" • « .«i .. . 

• as-e .s selected from a p^u dour 

menu 79^ using cj-so- 7 c ' t _ - . 

linked to "Paste Up" (object 707", , n * ^- 

vooject 707; and displayed text 790 is 

displayed in "Paste Up" window ?oi t c • 

P w-noow ,qi. In Flgure ^3 n SaQple 

Tex:- (object 7 09 ) is s, = ,-r. to be a child of „ ?aste Up „ 

CObj,C '- 7C?; thr0J5h * In Figure U 2 , displayed 

text 790 is 3 , 0wn ia gray becaus9 BStar „ wUdov ia ^ 

In Figure HU, "Star" window ->39 < « * 

" 0M ,39 13 dosed so displayed text 

790 is clearly displayed. 

I" Figure US, a region 795 of window 791 is selected 
u^ing cursor 78,. Figure U shows cursor 781 dragging the 
icon "Star" into region 795 of window 791. 

In Fl,ur. «7, d.t, fro. -star- (object 706) i, now 
"" U '" in re8l °" 755 "'ndov 79-. », □„ b . 3ten ln 
««»r. .8, -star. 706 ) 1, B0W . cMld , f Bp . 

(object 707) through a link 726. 

I" Figure U 9 . a user has placed cursor 781 over region 
795 of window 79, and double clicked a button on mouse 20. 
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include t e data id*-*.* 

ldt..w..lc.tlen nu.btr given to OMF 100 by 

child 7 09. 

I» «««r. .0, .re, 793 ln wi „ ou ,„ ^ 3eiec;ed ^ 
7... t , rl g ure „, . sel „.. lon . pj3te . is jeiected 

. PUU , oun „ nu „, ujlng curjor ^ ^ 

P.r.« oPJect 707 ( . Fllt . pe?ueat3 ^ ^ 

M . the p.re.t of , 0 „ cUp6oard ?2o _ ^ 

»» 1. oopl.d ,. r Unk „, 6etueen par<nt ^ ^ 

In figure » 3 - SaopU T .„. (o6Ject ?09) tj 3ho ^ ^ ^ ^ 

child or , Jp „ (06Ject ?07) (hroush ^ 

I" ri,„.-. „. -di.pl.,,., 7S0 13 4ltpl .„ d lB 

OP- Ir. .c cos p 1 i .hi ng this, parent 0 p Je=t 

«*.. . = .11 to oh, .....«„, th.t . ....... s . to 

». u.„tri.d.», « h . ,.,„.„. nlIe for Unk 

"« «t. 11.* lnt , . !«.„„ 3pec;fle3 6y parent 

707. OMF 100 takei * h .* - ~ 

t.k.a .he .eaaage rro . p , r , nt 70?i idi3 tfte 
<«. ld..tiri..,i 011 ...... fra . t „, nt „ . p . elft „ tl>B 

r«.rd for Un* 729> .„ aellvepJ ^ ^ ^ 

Child TO, dl.pi.„ lh . <lt . [n t „ e jpeeifiea ioMtiMi ^ 
thl. = a„ are, 793 . The .... of t .. ..„„. fpo> 

parent TOT to 0HF ,00 t, child TO, 1, " D IS PI. AT_ VIE W" , 
further de.erlb.d In App..d,x 8, .tt.ched hereto. 

Another ,e Sa ,g, -PR m _S L AVE • , ,i„ d.acrlo.d i„ 
■P..-«. B, p. „,.« Mh .„ lt i3 <ejirtd ^ djtj ^ 

. print., rather th.r. dl.pl., d.t. ., . ter.m.i serte „. 
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.dsi,i„. Parent 707 oay !end t . oe . sj:;> _ 
<« — < . BJ ., t 709 . :n . . CSI _ SI2E . a ^ gt pirent ^ 

707 ".««ri.. , r.,. r .«. „ace tor H r ,, 7J9 lndlc . lt , 

coor Si „ at „ ror . <tlpUy _ 0Kr iM iittj s ^ 

— s« rro. Parent 707 , add , dMi ldentlflc J ion nu ^ e 
fro. th. n.v .p.cinc.tion r,„„ for Unk 72 ,_ , ad 

P.r..t :or t«. „« or t.. P „ rt i on or ... 3peclfled 

t».t cr.ll, 7 „ woold te dljplay ^ ^ ihis ^ 

fro* .„, ld 7 = 9uBen CMld 70 , Mt ^ jcjij ^ 

ts fit in th. r.jion .p.ctfl.d b , pai .,„ t 707 . 

PT.n, . 6 J.«. and t „. 06Ject chansej dlapiayea 

• c* a „ 8 . 1B th « aat , 0(jMt> ^ tttjjpUi ^ 4MaribM 

■dl.pl.M- 1. r. f i.„ T « of „,. , nd> aj „ y be aeea 

in n.ur. ... . se . r . (o0Ject 706) ls t pf ^ ^ 

(object 707) throujh * link 73« t. 

■ n • link 726. Slnct o.ti u b. lng p , ss . d 

fro. „, lX( obJeoe 705 p>rent ebjMi 7o?j ^ ^ ^ 

«.t. link .,lc. inelud., a vl .„ , pt01 nciflon . 

I" Fllur. th. ,. r cnangtn8 dat , lB chjid 

•»J.« 706 l3 , „.., pUMj euraop pvjr ^ 

711 of * lnd3 „ „, an< double eUokj a putepn pn 

i, „. op . Blllf dl3play of . stir> (8biMt 756> 

in a .in,., 796 . „ s . ns cup50p , 8i to je , ect selecUon 
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■T. Sine. .„..„ S7 , lf . fol<tri the . e ^ ^ ^ 
»T.f.r. the three hit, within „, „„„ 6e 



' 0C0 1 



I» rimr. 78, o 6 ,.=t 676 t, a ,.„..„, ,„„ „ aj a 

O.j.et 676 „ . parent or an 06Ject 6n throush ^ 
67, . , lr . Bt of ,„ ob . <ct s?8 ti)rou8h ^ ^ 

"•• C.J.c« 678 , t. s of .„.. Unk 680 hjj ^ 

reference name " 3 * . 

75, an entr, 7 „ 4<!crll „ Unk ^ t 

«t-r. 78. That „, ln col>JIn 73 , of entp> ^ ^ ^ 

parent ta. a « 1 ^ * T « 

• In 732 there 1, the chili t as , 8 . 

».<! 1. «U.n 733 there 1, the reference „... 06 , e=t 
«" I. a .„„ tMtamltt thepe la a vieu associited 

-ith liBll 67,, the three hits „it„l„ auScolun „ 

record . 

Sl.Sl.rly. .„ entry 73 , d „ erlb „ U(]k ^ 
«I»r. 78. Th.t lB coluc „ TJt of ertry 7J9 tnert tj 

""" "» In ••l«-«.T3t th.r. j. the chU, ta 8 

" a """" 733 1« n... -3-. l33 . Jaln! 

there , 3 . „ leu wl t „ ^ 

.Ithih auB co luI , 73» contain the three m . -,, 0 . a „ d ,„ tpy 
T"> is a view specification reco.-c. 

I" Figure 80, ,„„ „., 1(Ull , )n Pecori ,„„ (j ^ ^ 

'»«:»*. ^ 7», which contain, . ^.identification for 

viev, a r:el0 ;BJ uftlc „ , ns , cateJ whttber thtp| ^ ^ 
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3naP3h0t U3ed ln the vie *' ™* * Tleld 7*3 which contain, 
miscellaneous lnforsation about the view. The data 
identification nueber is used by the child object of the 
link, to dtttr.int what data Is 3en t through the link. 

Figures 37 - U 3 3 hcw the es tabli shment of a link with 
a view. as has been discussed before, i„ Figure 37 window 
791 for "Paste Up- (object 707) has been opened by double 
clicking on the icon for "Paste Up-. In FlguPe 38> U3lng 
Cursor 78!, controlled by mouse 20, portion 790 of the text 
of "Sample Text" has been .elected. The portion in invert 
video mating -New Wave Office environment- 1 S portion 7 9 0. 

In Figure 39, cursor 78 1 is used to select the 
selection "Share" in a pull down menu 792. Once -Share" is 
selected, child object 709 ("Sample Text") creates a data 
identification number which identifies portion 790 of the 
text to child object 7C9. Child object 709 also causes OMF 
100 to put a link to child object 709 on clipboard 720- 
Child object 709 communicates to OMF 100 through command set 
forth ir. Appendix B , attached hereto--. Child object 709 
also informs OMF 100 what data identification number is 
as 3 ociated with the new link between the child 709 and 
clipboard 720. if there is a snap S hot associated with the 
link, child 709 win also Inform OMF 100 if there is a 
snapahot associated with the link. Snapshots are discussed 
-ore fully below. As a P „ ult QMF 100 will make an entry in 
H P OMF . X R F 603 for a link between clipboard 720 and child 
object 709. The view specification record for the link will 
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^INITIALIZED 



20 



35 



30 
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File position in h?OI-p psp 
wne-e a view, 32 c 

Ual dat » ID 13 located 
" ntai " *to if no 
textual data id has been 
Jefxned by the child. The 
low order rive bit, 0 f the 
file position are always 
zro and are thus not 

r * d th « field. 

indicates which bits are 
U3ed fop this bit field. 

Set if the view 

specification has been 
initialled. If 
information in the view 
specification is zero, 
hexadeciaal nuaber 0000 
OO'O is a mask which 
indicates which bits are 
U3ed ror this bit field. 

Reserved for future 

r.uaber 0000 0008 is a aasJ 
which indicates which bits 
are used for this bit 
'le j. d . 

Specifies the view class 
the child assigned to the 
*lew. The view class 
defines what view methods 
are available to the 
Parent. The hexadeclaal 
nuaber 0000 0007 Is a aaslc 
which indicates which "t, 
are used for this bit 
field. 



through a n nk $ lk M 

an- a parent of an object 673 through a 
link 675. Ob Urf fi-o w 

• ' 6,2 h33 8 -»« «f "12". Link 67U a , a 
reference n a o e "1- r * < 

• Object 6 7 3 ha, a tag of m 9 -. Link 
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675 has a reference na = e "7". Reference name, are plC k.d by 
the parent object and need tc be unique for the particular 
P*rer.t object; however, other parent, nay have a link with 
the same reference name provided each reference name i, 
unique for each parent. 

Figure 79 show, a block diagram of HPOMF.XRF 6 0 3 . 
HPOMF.XSF contain, an entry for each link between parent, 
and children. m HPOMF.XPF 603 column 73 1 contain, the tag 
of the parent for each link. Column 732 contain, the tag of 
the child for each link. Coluan 733 contain, the reference 
name for each link. The flr,t three bit position, of ccl Ua n 
733, shown in Figure 79 as sub-column 73*. indicate whether 
a view 3 pecificatlon file record i 3 pre ,ent C*,ia»> whether 
no view 3? ecification file record follow, (-Q00-) or whether 
the link i, between i, a link fro. the global parent to a 
global object ( » 1 00" ) . 

As may be ,een f entry 735 1, an entry which describe, 
link 67U snown ln Flgupe 7?> That ^ coiyan 7 ^ ^ 

entry 735 there i, the parent tag -6-. Jn column 7 3 2 there 
is the child tag -12- a „ d ln coluan ^ thepe ^ ^ 

reference name »,". Since object 671 1, a folder, there i, 
no view, therefore the three bit, within ,ubcolu.„ 73* would 



be "000". 



Similarly, entry 7 3 6 i, an entry which describe, link 
675 ,hown in Figure 77. That i,, i„ column 73 1 of entry 736 
there i, the parent tag "6". In column 732 there i, the 
child tag -I,- and in column 733 there 1, the reference name 



/ 
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records cannot be identified by the content within a view 

5 

specification file record. HPOHF.XRF la increased in size 

16K- bytes at a time. A newly allocated portion of HPOMF.XRF 
: 0 is filled with reroa. File records within HPOMF.XRF which 

are free or which define a link have the following fields 
li sted in Table 5 : 



'5 



<5 



35 



-0 



Table 5 

ParentTag Contains the tag (HP OMF .CAT 

record number) of the parent 
object of this link. If this 
field is 0, then this record 
does not define a link and is 
free. 



Ct ' ll<jiag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
30 HPOMF.XRF defines a link. 

RefNarae Contains the reference name that 

the parent has assigned to the - 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 



File records within HPOMF.XRF which are view 
specification file records have the following fields listed 



in Table 5A: 



50 



55 
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Table 5A 



Da t a Id 



Snapshot 



Contains the value that the 
chl A d has assigned to identify 
the part of itself that is be<r 
viewed through the link. 

Contains the tag ( HPOMF .CAT 
record number) of the object 
-htch is the views snapshot, o 
If »ero, the view has no 
snapshot. For further 
discussion of snapshots, see 
below. 



Mlsc 



Composed of several 
described below: 



bit fields 



VS_N£ WD A T AS ET 



VS_N£ WDATAANNOUNCED 



VS_SNAPSH0T0LD 



VS_WAMTMESSACES 



Set if child has told OK* 
that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told OMF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified . The hexadecimal 
number i»000 0000 is a mask 
which Indicates which bits 
are used for this bit 
field . 

Set if child has told OMF 
that the view's snapshot is 
out-of-date. The 
hexadecimal number 2000 
0000 is a, mask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that it wants to process 
view messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
used for this bit field. 
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Table « 

15 , ' * f this record defines 
an installed cla J3 , otherwise 
this record is f ree and this 
rield is the record nuober of 
the next free record, or "0- if 
there are no more free records. 
If the record is f ree> none Q( 
the other fields in the record 
13 aeaningful. 

Module- ileNaae Specific, ^k. 

^peciries the name of the 

application associated with 
objects of this class as a null- 
terminated string. 

Pr ° PertieS Specifies the number of 

properties, the length of the 
property names and the location 
in HPOMF.PRP of tne object's 

P r°^ tieS ' See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

I« Fi^re 75, the relationship of HP OMF .CAT and 
HPOKF.CLS is shown. Within each object entry within 
HPOMF.CAT, the record number, which is an object's tag. 
"rves as an identifier 6 5 0 of data files in a mass storage 
«e»ory ,70 associated with the object. The field 
■TypelnClass" serves as an identifier 6S1 of the class entry 
in HPOMF.CLS, which identifies the class of each object! 
Within each class entry in HPOKF.CLS, the.field 
"ModuleFileKaxe- serves as an identifier 652 of the 

application file in mass storage memory , 70 which is 

associated with the class. 

In Figure 76, the organization of a portion of » as3 

storage mecory , 70 is shown. A root directory 660 contains 

Po'-tter, to an H ? N W D A ? A directory 661 and HPNWPROG directory 
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663. H?NW?ROG directory 565 is the io- a . in „ „ <• . 

/ « i.3 ^ne lOv-a^xon of storage fo 

application files, represented by arrows 6S 9 . HP.WWDATA 
contains a plurality of HPCKFddd directories, represented 
directories 662, 66 3 , 66U, 665 and 666 . Inthf 

directories are stored data files associated with object,. 
The - d<Jd - ln HPOKFddd stands for a three digit, leading 
zeros, hexadecimal number. Each HPOMFddd directory has a 
different "ddd" hexadecimal number. The "ddd» number 
indicates which HPOMFddd directory stores data files for a 
particular object. Data files for a particular object are 
stored in the HPOMFddd directory which has a "ddd" number 
equal to the tag for the object divided by an integer 
number, e.g., fifty four. Within each HPOMFddd directory, 
files are stored by tag numbers, e.g. data file names have 
the format xxxxxxxx. Ill, where "xxxxxxxx" is an eight digit 
leading zeros hexadecimal tag, and "111- are a reference 
_ chosen by the application. 

System file 603, HPOMF.XRF 1, also referred to as 
SYSXREF. This file is a list of all the lin.s existing in 
the system. It is record oriented, but does not have a 
header record. Each record file is either free, or defines 
an existing linK, or ls usefi5 a3 an overflow recopd fpoB ^ 
previous record to specify additional view specification 
information. Records that contain view specifications are 
calied view specification file records. View specification 
file records can be identified only by a previous record 
which defines an existing data li,* ; view specification file 
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Tab! e 



1 r i 



i rst: resEr.trv 



TypelnClass 



SysCatFlacs 



?ro?er:i es 



fastpropa 



Is " - 1 " if this record (iefir. es 
an object, otherwise this recon 
13 Tree and this field is the 
record number of the next free 
record, or " 0 " if there are no 
core free records. If the 
record is free, none of the 
other fields in the record i3 
meaningful . 

Specifies the class of this 
object. This is the nunter of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit masked by the 
number 20 ( h e xa d e c i ma 1 ) is set 
in this byte. In the ^referret 
embodiment all other bit 
positions must contain n 0 M and 
are not used. 

Specifies the number of 
properties, the length of the 
property rases and the location 
in HPOKF.PR? of the object's 
properties. See the description 
of H? CMF • P R P below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are 30 heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
prope r ti es . " 



System file 602, HPOMF.CLS is also referred- to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 
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signatures (see above) an- is used to manage a list of free 
record. All ether ^e::rds eitner :efine an installed class 
or are free. In the preferred es bodi cent HPOMF.CLS can grow 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty. two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
?s following fields listed in Table 3: 

Table 3 



20 



lFirst.-reeEntry Contains the record nuaber of 

the first free record in 
HPCHf .CLS, or "0- if there are 
nc free records. 

FileId ' Contains the null terminated 

^5 string "HPOMF.CLS" 

Version Contains the file format version 

n u a be r . 



JO 



35 



JO 



J5 



IMaxSecordNumter Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or may not be 
free) . 



Table u, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



50 



55 
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'5 



25 



3C 



.IS 



°" !r "»«»« »" "»««•- «. sy.t.. ,„.. so, -so; 

— e a., a „.„ t6 ... ,. riSBI , nfor ., tlM . 

They P.-0-.-id. inror.atloc otJ . ct pr0per , ie3 ^ ^ 

C!a " ° ejeIt i3 »»" !• «. "a., or eacn o 6JecC 

s...-..= ru„ provlae lnror02tion abcut ciasjes of 

objects such as what a -e 1 i ea • < -m <. 

rpUe, - lM 13 "soctated with each 

class of objects, what icon represents objects of a 
Parties- class an, lists cf what usages (such as those 
Sh:V '"' 10 FUjre 2) Can te P^cessed ty objects of 
particular class. Systen files 60T-607 also contai 

inr ° rSati5n 3S ° Ut llnkS P—nt and c,tld objects 

including a liat of parent3 ,„ d ^ ^ ^ ^ 

fro. a parent for each object: a list of children an- 
reference r.a.es of each llRlc to a child for each object; ard 
actional mfor..tlo„ to aanage data exchange across data 

links. Additionally, sysfa rn t . 6Q1 AnT 

y-.-a ..les 601-607 contain general 

lnf ° r " ti0n 3UCh 33 ^ •'"«» are installed in the 
operating syste, for each class that is installed, and what 
objects have requested autoaatlc restart when the OMP 100 is 



a 

. n 



renarteii . 



in t*. ,r.f., r . d ..„„„!..„. of t „ e prejent lnyenUon 

./•«.. rn. so, l3 r . f . rr „ t0 „ RP0Mf . ctTi irit#> fn> 

as HPOMF.XRF, systea file Soli < . - *■ 

rile o0« i, referred to as HPOMF.PRP, 

./«.- ru. 605 i. referres ea as HP0Mr . IMS> syjteB fue 
13 r S r,.-r« a5 KP0MP.SDF .„« syst , a rile 607 r>ftp 



/ 
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that a triangle is now display* b-th < „ • „ 

0wth - n window 6 0C antf i - 

■-egion 797 of window 

I" ft..,. 60, .in.,. 300 „„ 6 ,. a eu „ 4 . ,„ fUur , 

^ Figure 52, cursor 731 is used t« . , 

used to select selection -Share 
froo pun down cenu . ... 

• n F.gure 63, cursor 78 1 is used 

to select a reci^- Rn? ^ r 

? " ^ " PUU ,„„ 

7;7ani 19 "«*•• 8 " in n,™ M . 

"New Sh,p.» ( 0CJ « ct 7 50 ) ls s , c 

0 nave an additional link 

770, froz its parer* " s-a « * * n « / . 

^ er " raste 'Jp B (object 707 ). 

m n f .„. « 7( P . fl0B . ?57 ,„ 6<ea seuctea ujin8 

7... C.-.. r 7 8 , i3 th . n us „ ta Jelect jel>ction ^ 

SC " r ' 7 "- T! " — « ».« in , ltttr . „, i5 

»« re Si o„ 7 „ Bas eeen „.„,„ froo ^ 7?| _ ^ 

«». «,. r 78 , t , UJe4 ,. uel MiteeieB <? f ^ ^ 

*• '» «-».r 78,, Io FlsuP , „ 
"«..- ».p. (obj.ct 750, 13 shou „ t0 of 

N«-w a v, or«„ (.»,.« ,,0,. throu! „ , Unl< 780 _ 

In ri«ur. 72, OMF ,00 l3 t0 ^ 

files: systea file 601, systeo f •• i • *nt> 

' 3y3Ceo r ^e 602, system file 603, 

systea file 60«, system 

. systea .He 60,, systea file 606 and systea 

file 607. OMf interface 599 , <PV! , a . 

serves as interface of OMF to 



EP 0 497 022 A1 



global object, i, , tfea c.n-.«.nt of global object. Although 
Figure 7< shows only six glo , al objects, the number of 
global objects operating on a system is a matter of systes 
configuration. Any object in the syste a can refer tQ a 
global object by\ Hin( the reference name 0 f the link t 
that global object from the global parent. 

As nay be seen from Fisu-e 7 7 r-i- 

r* 6 u. e file records in 

H ? OUT . C A T are numbered conseruf »»u 

c^nsecuc.veiy. These numbers serve 

as tags, which identify each object. 

In the Preferred e=bodi,ent of the present invention, 
each record is ,28 bytes i, length. 7tl . fiel , s fop fUt 
record 0 are listed in Table 1 below: 



IrirstFreeEr. try 



F i 1 e I d 



Version 



Table 1 

Contains the record number of 
the first free record in 
HPOKr.CAT, or "0" if there are 
r.o free reco rd a . 

Contains the nui 1. terminated 
string "KPOKF.CAT". This serves 
as a signature. 

Contains the file format version 
number, which also serves as a 
signature . 

lMaxRecordNuober rnn»>4.. »w 

«a«.Br contains the number of the 

highest record ever allocated 
from within HPOMF.CAT (this 
highest record may or may not be 
free ) . 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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^-s...ptior. of each systea fii e is 

n o -• given . 

System file 60i, H F i"> M F . C A " • « a < e „ 

' iS a - s a referred to as 

SYSCA? - H?0M? - CAT iS 3 = atai ^ " th. exiting objects 

10 3ySteS - X » 7-'. HP CM" . CAT is shewn to be 

record orient,,. H POM" .CAT has a polity or Tile record 
in Fi«-r. 73, file recor, 0 through fn . fl _ ^ 

although HPOMF.CAT aa y contain .any n3re file records t ^ 

5h ° Wn ia FiS ' JrS 73 ' 0 is a neader which 

contains various signatures a»- is 

free file records. A s**n *».•-. •■ . 

s.gna.u.e is scne kn0WR value which . f 

present indicates that the 'n. t - 

<-~e .i.e is net corrupted. File 

record i through file record 8 and a'-itioral r< , 

a--itior.al file records 

(not shown) e * * h e r ^ « r •• „ « 

" dSfine an ex ^tir.g object, or are free. 

In the preferred esbodisent H?0M~.CAT can ,™ „ 

n- ur.. . vA r can grow dynamically, 

=ore file records are needed, but cannot shrink 
File record , defines a special object called the 
global parent. The global parent has a for B different than 
every other object, and .ay be regarded as a -pseudo" 
o^ecc. Figure. 7« shows the global parent to be the parent 
of global object 250 through i iBk 260 , g 1?t >al object 25 1 
trough llBk 26l , global obJect throui|| ^ 

object 253 through llak 263 , global obJect ^ ^ 
26* and global object 255 through Unk 265 , a3 3hown> 
Global objects 250-255 are also w ithin HPOMF.CAT. Each 
Slobal object 250-255 .ay be a parent of one or .ore objects 
in HPOMF.CAT. Each object in HPOMF.CAT which i, not a 
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/ 



"Ellipse- m a me.-.u wi-dow ? 97 results m th* h * 

1B 795 ««• i„ reslon 7 „ 0 

window 791. 

•» « o«r ,oo . t . ll8< ijsociitei wtts ^ 

identification nuiw. r' ... . 

l-»Ks 1= not .etl,., 0MF , 00 3etJ t|) . ^ t 

— « •»...«. I. .„,„.«.<. tll . ^ _ ' 

request the new data. 

" P.r.«t CJ.ct !..«,„, OMr . 

oeasag- to the pa-eT oM .^ 

' o.Ject saying that new data l 3 
available. OHF 100 win n.„,,, 

will Identify to the parent object the 
reference name or * h - t * , ^ 

'«.- Mr . Bt obJ . et ^ o(3jage ^ ^ ^ 

» -««.. .« <.t. In th . preaent JS 

Parent object 707 Is active and h,. 

, and has requested the new data 

to be displayed in region 79S n r < „ 

«8.on 795 of window r$L A further 

description of the v««« c 

the V.ew Specifications are found in 

Appendixes 3f C and 0 . 

advantage of the present invention is that parert 
05JeCl 707 13 t. co^nicate withch ild object 706 " 

tnr ° Ugh — —t o^ect 707 or chi:d ob.ec 
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r.f.r.„. „... of ts . . he eMld o6ject l4MtifiM t ^ 

"■■< u.K.« lu„ „. aa£ , l 4 .«.ri.., lM nu . 6 . r of lh , llBlt _ 

Unkj »na which obj.ctj .re lr.v 0 u, a . 

s/»t« ru. so., HfOKr.,,,, 14 Jlso p , ftrr>d t9 ^ 
"sp.,cp. ,„„,.,„ „„.,„ , u t „. obJ , et cu33 

Pr.».rti.. .«.„ for „. ,..« o6Jec{ prop „ tl „ ^ ^ 

contained in hpohc r,*w 

hpom. .CA 4 . Each record in system file 601 

( H? OMF . c A T ) and system file 6C2 r.4P0MF CLS) ha. . 

•i. unr .i,L5) naa a properties 

field, as described abav* r._>. - 

- above. Each properties field contains 

the fields described in Table 6 below: 



Table 6 



DiTDi skLoc 



Contains the position (byte 
offset) within HPOMF.PRP of the 
property list directory. 

n Propj - . . 

Contains the number of 
properties in the property U 9t . 
This is the number of entries in 
the directory entry array 
described below. 

Contains the combined length of 
all the names of the properties 
in the property H St , including 
!" "-{•'■■in*tlnt byte for each 
n»«t. This is the size 0 f the 
directory name pool described 
below. 



Pools i ze 



For each object and for each class, at the DirDisWLoc 
Potion i, the HP0H ? . PR? rile is the property directory for 
thit ° bJeCt ° r that Cla »- T". directory has two major 
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»«• .«„ fttW . ,„ out u Ia61e 7 



Table 7 



Va 1 ueLen 



ValueDl akLoc 



SPecif les the length m bytea « 



CacheOffae! 



HPOMF.PRP of the value of th. 
associated property. lr * 
ValueLen 1 3 2er0| thl [ 

and «.r. is no vii ue 
stored anywhere. 

This field i 3 only U3ed 

th 1 :'^?:. 1 ' not -""insrui [„ un 

' 4 °- l0W - ng the "-'■y «rr.y la the naB e pcol . 

T " ia Portion of HPCM** pop 

- — 1B ,,. pro? . rty lt . tilBllt tMt ordep js ^ 
entryarray - ^ Mtltl ..:'. 

user consents, <ja*# , „ * , ^ V 

<!»-• an- tl.e of creation, the uaer who 

created the object . t- 

J k ' StC - For «or, infonaatlon on 
Properties, see Appendix D. 

" ~ t ..,„ byl . Mt .. p „„„ contpoij J 

'»"•«»« t t». , trit pig<s of Hpo((F-psp _ £>ch 

algnificarit bit c * **^k 

c. each word uaed fir 3t . T hua , bit, 15 

through 0 of the r 

f.rat word of the bitmap control the 

allocation of Da*»* n ► * 

Pag-s 0 through ,5 of the file, r e a pe c 1 1 v e 1 y . 
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Vh.n storage m the first , 0 2« pages la insufficient, a 
second bitmap i, a < ded t0 t , e fl , e follo|#lng page ^ 

Thl. bitmap control, the allocation or page, , 02 « throug, 
20U7. which immediately follow the second bitmap. 
Additional bitmaps and page, are added in the ,a 0 e way, a. 



needed . 



E.O dlr.etorr and property , tlll , l3 stor . d „ , 

•r. .11 lB ls . sa „ e MtBap Thl a ,.„,„ tb . 

r..trl,tIo« t.« „ = erector, or ,.,„. ca „ „„.,. 3 „. 
C02U tit. a 3 J) l.njtB. 

sy.t.. ru, 635 , KrOMr.rKs, i s tl , 0 r ,,, rred t0 aa 

STSIHSTl - B '°"-" S • T ril.a t.at „. r . 

oopl.o to tfc. „,t.. u„ e „ eacn cla35 „„ inat.ll.,.. Tnls 
lnf.r..ti.„ la , 0 „„ th „. ,„„ can 6e ^ 

the class is de-Installed. 

T»« very beginning of HPOMF.INS is a double word value 
which serves as a valldl ty/version identifier. m the 

preferred embodiment the value of -n- 

o. .nis double word oust be 

0101ABCO hex to be valid t„ t,k, a 

valid. In Table 8, this number is stored 

as shown because of the protocols for storage in the 
particular prpcessor used by the preferred embodiment, i.e. 
an 80286 microprocessor made by Intel Corporation. 

Following the double word comes a series of variable 
length records. There 1, one record for each Installed 
clasa. The first word of each record is the length of the 
rest of t,e record, in byte,. This is follow.* by the null- 
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terojinatei class na-e » * 

5 na * e °' the installed c'as, 
k w. ,. , 355 Th « fo! lows 

file names of t*« ru.. • 

f-les eap:ed to the OMF directo-es 
ea = h te --»inated by a null ovte 

• ' by a byt , whlch 

8lVes th « length of the file na-e , , 

Jdlng the le "8th byte 

,M the nuil ttr.ir.tor. If tne M1 

^e fne nace begl n3 „ lth th 

special character -• » lh . 

' ^ fllC 13 ^ be locate. lB 

the HPMWPBOC directory. Zf th- fll- 

^ the file naae begins with the 
special characte- th . . ' 

^ flle 13 "» u — to be located i„ 

the HP N WD ATA directory. 

Tor example, assume two classes a -. , 
"A-- and e l installed: class 

* ~ ana class M c n r * /- 1 

' Cla ' 3 two fi les te be 

^.stalled: - 2 . to H PMVP H0 C directory 668 „ 

e - Cory 668 and "yy» to tn 

HP N WD A T A directory n 

fy ' Cl333 " CDE " c.u,«d 1 f lle to be 

iB-tall ' dS " XXX " 60 — ry SSS. 01 ,. B thl , 

— -low 3hows the eoi|tMt- of ^ 

exaople: 5 ■ 

Table 8 

offset content 
? CD AB 01 0! p., c t B3enta 

Length of AB record ( 12 

9 OU AB * Mull 

Length of length byte "«z- „ 

a Null 

D I J 5 * 00 "Z- . » UU . 

|s o5 , 59 00 

Length of CDE record do 
1U «3 UU Ji<; nn decimal) 

13 eg 5 °° "CDE" ♦ Null 

Length of length byte * -»XXX- 
*A 59 58 53 O 0 ^ X ^\ ^ 
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'5 



20 



20 



J5 



60 



System File 606, HPOMF.SDF is also referred to as the 
"shutdown file". HPOMF.SDF exists only when the system has 
been cleanly shut down. It l9 deleted as the system starts, 
and created as it shuts down. 0n startup, if this file is 
missing, OMF assumes that the last session ended abnormally, 
and so it goes through its crash recovery procedures to 
validate and repair the system files as best it can. The 
system files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
intervention Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
"ordinary" system crash. These errors are in general not 
correctable and the OMF will not allow the systea to come up 
in this case. 

If HPOMF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the time can request that the OMF restart 
them when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system Is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-zero, OMF will execute its cr,sh recovery code 
ever, though HPOMF.SDF exists. Normal shutdown will se t this 
flag when producing the file if some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence cf three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. The 
least 3i S nifie.„t byte i 9 first. The third byte is not used 
in the preferred eabodiaent, and is zero. 

For exaaple, if the systea is shut down cleanly in the 
Ujt 3es9ion two objects, having tags of 2 and 7, 

respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out in Table 9 below. 

Table 9 

offset content consents 

° 00 00 Indicates no crash recovery 

needed 

Tag of first object to restart 
Unused and reserved 
Tag of second object to resta 
Unused and reserved 



2 02 00 

U 00 

5 07 00 

7 00 



Systea file 7, HPOMFICO.NWE, is a Microsoft Windows 
dynaaic library executable file which contains a duaay entry 
point and no data. Microsoft Windows is a prograa sold by . 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Bedeond, WA 98073-9717. HPOMFICO.NWE also 
contains as "resources- the icons of each installed class. 
OMF aodifies HPOMFICO.NWE directly during run tiae, and 
loads and unloads It to get the Icon resources fro. It. The 
foraat of HPOMFICO.NWE is de f lne d in Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Noraally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are Involved, this can cause a lot of 
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unnecessary overhead. The use or snapshots allow thi a 
overhead to be eliminated. 

A snapshot i 3 an object that uses executable code from 
a separate library referred to as a dyna«,lc access library 
(or DAL) rather than using the full application executable 
code. The on 1 y d ,t. file asaoclated vl th , 3nap3h<Jt 
contain, data which is to be sent fro. a child object 
parent object. The code which encapsulates the data file 
although referred to a 3 a dynaalc library, i 3 . tlll stored 
in directory HPOMFPROC (directory 668). 

For exa.ple, Figure 8l shows a parent object 501 linked 
to a child object 502 through a link 50U. Associated with 
Unlc 50. i 3 a 3 napshot 5 0 3 . Once child object ha, designated 
-a PS not 503 In a view S pe ci f 1 ca t i on record for li„ k 5 0U, 
anapshot 503 i, able to provide data fro B child object 502 
to parent 501 without the nece 33it y 0 f invoking an 
application associated with child object 502. 

A, shown in Figure 82, when there is no snapshot, child 
object 502 BU st be active in order to send view data 522 to 
parent object 501, m order for pareRfc obJect ^ ^ 

view data 522 in a window di 8P lay 521. Xb FlguPe 83f 
nowever, snapshot 503 is shown to provide, view data 522 to 
parent object 501 without the nece33lty ef chll<J ^ 
active. Further i mple.e „t at i on detail, of snapshots are 
given is Appendix 8, Appendix C and Appendix D. 

Appendix A is a list of aajor data structure, within 

OMF 100. 
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An oD,ec! based d.s.r.bu.ed computer system composing a network of workstations and means for 
transm.tt.ng ob,ec!s between w 0 rkstat.ons characterised by ejects includ.ng a first object type for 
stor.ng data ana a second ob.ect type for presenting data to a user, where.n objects of :he second type 
v-c, reference an assoc.atea ot>,ect of the first type .V-s, to enabte a plura.ity of users of works.at.ons 
to access data of tne ob,ect of ;he first type, comprising means for transm.tt.ng an object of me second 
•yoe V-c, between -orkstafons thereby to create a reference to the assoc.ated ob,ect of the first type 
iv-s) for each workstation receiv.ng an cbiect of the second type. 

A system accord.r.g to cla.m i comor.s.ng means f 0 r cooy.ng an object of the second .yce (V-<-, 
ceiween workssations. y 
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A system according to claim I or claim 2 wherein transm.ftpn nh,ar-c ,u 

an .center ,60, .'or the associated oc,ect of the 1st type" ™. ^ '^"^ 

A system according ,c any preced.r.g claim ,n the form of a conferencing system comprising means 
nac ,ng users of the workstations I0 oartlcipale , n a meet(ng 0ver ^ ^ ° P - 

f ' rSt lyPS ,V - S ' St0fe " 6St,n 9 * 2ta and ° b ' ec * °' ' h * s«ona ty Pe ,V-c) are for presennng meenng 

ob^ToM^ COnVenm9 3 m6et ' n9 US,n9 3 SyS,6m 35 Cla ' med in c,a ™ 4 compnsmg t r 3 n<m,rt,nQ an 
ob,ect o the second ty0e ,V-c> oe.ween * 0 rkstai,ons thereby to create a reference to the as "ecL* 
oo,ect of tne f,r„ type iv-s, each w 0 r ks tat,on rece.vmg an ob.ect of the second typ 
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